The authors investigated the plant species used for charcoal production and their sources and the willingness of the producers to plant charcoal-making species. Furthermore, the authors indirectly determined the involvement of farmers in charcoal production in Atwima Mponua District of Ghana. A total of 120 producers were interviewed and simple ranking was used for the analysis. Twenty-three plant species were used with the first, second, third and fourth which were Celtis mildbraedii, Cylicodiscus gabunensis, Margaritoria discoides and Amphimas pterocarpoides respectively. However, the Amphimas pterocarpoides was not among the traditional charcoal-producing species. The wood used came from seven different sources. None of the charcoal producers had a plantation of charcoal-producing species. Only 13% of the producers were willing to plant, 87% of them who were not willing to plant indicated that they would leave charcoal production if the resource got finished. The 120 charcoal producers were made up roughly of 56% males, and 44% females and in which 69.2% of them were farmers.
Introduction


Charcoal is produced by burning biomass, especially, wood in a restricted supply of air [1] . Crucial as it is for cooking, charcoal comes at a cost: the wood burned to create it comes from forests, generating substantial carbon emissions [2] . As with all systems, forests do not exist in isolation. They affect and are affected by some of the world's greatest challenges, poverty, climate change, food security, biodiversity and are interconnected with surrounding land use such as farming and settlements [3] . Climate has an important influence on the nature of the natural vegetation, the characteristics of the soils, the crops that can be grown and the type of farming that can be practiced in any region [4] . In Ghana, zonal differences in cropping patterns are clearly recognizable. In the forest zones, food crops are cultivated alongside cocoa, the predominant cash crop in the country. This crop also has a large global market [5] . According to Baxter, J. [6] , farmers have struggled to cope with fluctuating cocoa prices in the wake of economic liberalization policies in the producing countries that had helped to stabilize cocoa prices and buffer the farmers from volatile global markets. Fortunately, new research is pointing to the possibility of smallholder cocoa farmers increasing their income through crop diversification. Farms, like other businesses, make money or income (sometimes) [7] . Charcoal production offers farmers an opportunity to diversify their livelihood strategies. Additionally, it is sometimes described as a business in which quick money can be made [8] . However, since the resource base for charcoal production is declining [9] and charcoal production can be a primary or a secondary activity [1] . The objectives of this study, therefore, were to determine (1) the plant species used for charcoal production and their sources; (2) the willingness of the producers to plant charcoal-making species and (3) indirectly determine 
Methodology
The study took place in Atwima Mponua District of the Ashanti Region of Ghana (Figs. 1 and 2 ). The data collection took place in 12 localities including Nyinahin, Adupri and Sreso Timpon. A total of 120 charcoal producers were interviewed through the use of questionnaires. In order to get answers for the third objective, the charcoal producers were asked among other things to specify the types of other income-generating activities they had. In addition, those who were farmers were requested to mention the crop or crops they grew. Simple ranking was used for the analysis with the most frequently mentioned category being ranked first.
Results
The charcoal producers included both males and females with the males being slightly in the majority as shown in Table 1 .
The plant species used for the charcoal production were 23 in all. The details of the species and their individual ranks are in Table 2 .
The sources of the wood used for the charcoal production were as equally important as the species themselves. The bush or the surrounding fallow areas ranked as the first source where over 91% of the producers obtained their wood (Table 3 ). Farms Have own plantation of charcoal making species 0 0 ---followed as the second and the third in importance; these farms being other people's farms and farms of the charcoal producers themselves respectively. For every option there were answers for "Yes" and "No". All the producers did not use wood from all the sources. For some sources the answers added to 100%. For others they did not.
None of the charcoal producers had a plantation of charcoal-making species.
Not all plant species can be used to produce good charcoal. Due to this fact, charcoal producers selectively harvest species that have the required characteristics. The second objective, therefore, dealt with the willingness of the producers to plant charcoal-producing species.
Almost 87% of them were not willing to plant (Table 4 ) and almost this percentage was prepared to stop charcoal production if the wood got finished ( Table 5) .
The study also tried to find out the involvement of farmers in charcoal production in the area.
Among the sample interviewed 69.2% of them were farmers (Table 6 ). These farmers grew a total of 15 different crops including cocoa, the crops and their ranks are shown in Table 7 .
The crops could be put into two groups: the cocoa-crop combination (Table 8 ) and the non-cocoa crop combination (Table 9 ). 
Discussion
The 23 species used for charcoal production in Atwima Mponua included two species that were not among the over 70 species mentioned by the authors [10, 11] for charcoal production in Ghana. These were Amphimas pterocarpoides and Mangifera indica. Using non-traditional species for charcoal production is one indicator of deteriorating resource situation. Mango, Mangifera indica L. is one of the most celebrated tropical fruits [12] . In Tanzania, mango trees are one category of farm land trees used for charcoal production [13] . Trees outside forests and woodlands, including among others on-farm trees have a major role to play as sources of fruits and their importance should not be underestimated [14] . Concerning the declared intention of a section of the charcoal producers to leave charcoal production when the resource got exhausted, it is questionable how this would play out. This is because that the farmer/charcoal producers are engaged in charcoal production as a source of additional income now. The crops shown in Tables 7-9 need different periods for their growth, some being annuals others perennials. While cocoa is a tree crop, others are short-cycle annual crops. 
Conclusions
Over twenty species recorded as used for charcoal production in this study also have other competing uses. The two non-traditional species among the list confirmed a deteriorating resource situation for charcoal production. Even though just expressing the willingness to plant might not translate into planting charcoal-producing species, it could be considered as an indication of the charcoal producers' willingness to participate in the restoration of the landscape and its biodiversity. Unfortunately, the percentage prepared to do this was woefully low. 
